Polymorphism and DNA methylation in the promoter modulate KISS1 gene expression and are associated with litter size in goats.
Polymorphisms in the promoter region are likely to impact KISS1 gene transcription and reproductive traits. In this study, Guanzhong (GZ, n=350) and Boer (BE, n=196) goats were used to detect polymorphism in the promoter of the goat KISS1 gene by DNA sequencing. In the GZ goats, the g.1384G>A mutation was identified in the promoter of the goat KISS1 gene. Guanzhong goats were in Hardy-Weinberg disequilibrium at g.1384G>A locus (P<0.05). The 1384A allele was predicted to eliminate methylation, AHR-arnt heterodimers and AHR-related factors (AHRR) and myoblast determining factors (MYOD) transcription factor-binding sites. Statistical results indicated that the g.1384G>A SNP was associated with litter size in the GZ goats (P<0.05). Luciferase assay analysis suggested that the 1384A allele increased luciferase activity when compared to the 1384G allele. The RT-qPCR assay also demonstrated that the 1384A allele had greater amounts of KISS1 mRNA than the 1384G allele in homozygous individuals. Functional analysis suggested that this g.1384G>A SNP may be an important genetic regulator of KISS1 gene expression with effects on downstream processes that are modulated by KISS1 gene because of the changes of methylation and transcription factor-binding sites. Therefore, the current study provides evidence in goats for genetic markers that might be used in breeding programs.